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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
fortli in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 24, 
2007 has been entered. Claims 1, 4, 5, 8, 9, 16, 71 and 74 (currently amended), claims 
2, 11, 21-23 and 72 (original or previously presented) and claims 75-80 (newly added) 
will be examined on the merits. Claims 51-53 were previously withdrawn. Claims 7 and 
73 are newly canceled and claims 3, 6, 10, 12-15, 17-20, 24-50 and 54-70 were 
previously canceled. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 71, 72 and 74 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Gordon et al. (U.S. Patent No. 6,607,911). 

With regard to claim 71, Gordon teaches a method, comprising: 
designing multiple reference nucleic acids (separate constructs containing 
mutations such as deltaF508 and deltal507 in exons 10 and 11, respectively, in human 
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CFTR gene, column 3, lines 12-27 and column 16, lines 29-32), wherein each reference 
nucleic acid comprises an arrangement of bases emulating a clinically relevant site of a 
human nucleic acid exclusive of clinically irrelevant human nucleic acid adjacent to the 
clinically relevant site in vivo (fragments of control DNA construct used as reference 
standard may contain, for example, only exons and their intronic borders from cystic 
fibrosis transmembrane conductance regulator (CFTR) gene, each with associated 
mutant, column 16, lines 26-32); 

synthesizing, base by base for each reference nucleic acid, a first mixture of 
various of the reference nucleic acids (fragment containing cassette for first reference 
site was amplified using unique priming sites, column 23, line 60 to column 24, line 3; 
fragment can also be made chemically or by other means, column 22, lines 30-37), 
wherein each of the various reference nucleic acids in the first mixture includes one or 
more tags allowing PGR amplification of the first mixture via a primer set specific to the 
tags of the first mixture (one or more primer sites for PGR were added to the cassette 
that also include unique restriction sites, column 23, lines 52-59); and 

synthesizing, base by base for each reference nucleic acid, a second mixture of 
various of the reference nucleic acids (fragment containing cassette for second 
reference site was amplified using unique priming sites, column 23, line 60 to column 
24, line 3; fragment can also be made chemically or by other means, column 22, lines 
30-37), wherein each of the various reference nucleic acids in the second mixture 
includes one or more tags allowing PGR amplification of the second mixture via a 
second primer set specific to the tags of the second mixture (one or more primer sites 
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for PGR were added to the cassette that also include unique restriction sites, column 
23, lines 52-59). 

With regard to claim 72, Gordon teaches a method further comprising combining 
the first and second mixtures to make a single mixture (cassettes were individually 
ligated into pGEM-T plasmids, column 24, lines 44-50) and differentially amplifying the 
first mixture and the second mixture in a PGR reaction by controlling amounts of the first 
primer set and the second primer set in the single mixture (primer amounts for the two 
primer sets were both used at 1.2 mM, column 31, lines 47-48, which generated 
different yields of exon 10 and 11 products, column 24, lines 12-25). 

With regard to claim 74, Gordon teaches a method further comprising adding 
normal human nucleic acid to the single mixture to obtain heterozygous pairs, wherein 
each heterozygous pair includes a normal segment of human nucleic acid and a 
mutated copy of the normal segment of human nucleic acid (mixture of DNA control 
construct can contain fragments that comprise wild-type sequence of interest and as 
many mutations and variations as desired, column 20, lines 48-51 and column 24, lines 
26-42; mutations were added by site directed mutagenesis, column 27, lines 19-22). 

4. Claims 71 , 72 and 74 are rejected under 35 U.S.G. 102(b) as being anticipated 

by Chenchik et al. (U.S. Patent No. 5,759,822). 

With regard to claim 71, Ghenchik teaches a method, comprising: 

designing multiple reference nucleic acids (such as a cDNA library cloned into a 

vector, column 12, line 66 to column 13, line 2), wherein each reference nucleic acid 



Application/Control Number: 1 0/731 ,41 9 Page 5 

Art Unit: 1637 

comprises an arrangement of bases emulating a clinically relevant site of a human 
nucleic acid in vivo (fragments may contain sequences used for mapping chromosome 
aberrations, column 13, lines 2-8) exclusive of clinically irrelevant human nucleic acid 
adjacent to the clinically relevant site (fragments corresponding to cDNA can be 
prepared free of the poly A-minus fractions or other genomic impurities, column 24, 
lines 8-12); 

synthesizing, base by base for each reference nucleic acid, a first mixture of 
various of the reference nucleic acids, wherein each of the various reference nucleic 
acids in the first mixture includes one or more tags allowing PGR amplification of the 
first mixture via a primer set specific to the tags of the first mixture (Figure 3, top, two 
mixtures using same primer sets and adaptors, resulting in two populations of amplified 
products, Figure 3, bottom); and 

synthesizing, base by base for each reference nucleic acid, a second mixture of 
various of the reference nucleic acids, wherein each of the various reference nucleic 
acids in the second mixture includes one or more tags allowing PGR amplification of the 
second mixture via a second primer set specific to the tags of the second mixture 
(Figure 3, top, two mixtures using same primer sets and adaptors, resulting in two 
populations of amplified products. Figure 3, bottom). 

With regard to claim 72, Ghenchik teaches a method, further comprising 
combining the first and second mixtures to make a single mixture and differentially 
amplifying the first mixture and the second mixture in a PGR reaction by controlling 
amounts of the first primer set and second primer set in the single mixture (amounts of 
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primers are kept at equal levels, but prevented from binding to pan structures, thus 
leading to differential amplification of the mixtures, Figure 3 and column 14, lines 5-20). 

With regard to claim 74, Chenchik teaches a method, further comprising adding 
normal human nucleic acid to the single mixture to obtain heterozygous pairs, wherein 
each heterozygous pair includes a normal segment of human nucleic acid and a 
mutated copy of the normal segment of human nucleic acid (normal genomic 
sequences analyzed along with mutant sequences for chromosome mapping, column 
12, line 66 to column 13, line 8 and Example 4 for example of human nucleic acid, 
skeletal muscle, column 24, lines 8-25). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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7. Claims 1, 2, 4, 5, 8, 9, 11, 16, 21-23 and 75-80 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Gordon et al. (U.S. Patent No. 6,607,91 1) in view of 
Strizhov et al. (U.S. Patent No. 6.110,668). 

With regard to claim 1, Gordon teaches a method of creating a clinical reference 
solution that emulates clinically relevant sites on genes responsible for human genetic 
conditions (such as multiple and distinct mutations in a gene, column 16, lines 29-32), 
wherein the clinical reference solution is substantially free of clinically irrelevant nucleic 
acid (fragments of control DNA construct used as reference standard may contain, for 
example, only exons and their intronic borders from human cystic fibrosis 
transmembrane conductance regulator (CFTR) gene, each with associated mutant, 
column 16, lines 26-32), comprising: 

for each clinically relevant site, designing an arrangement of bases to emulate 
the clinically relevant site as isolated from clinically irrelevant nucleic acid that occurs 
adjacent to the corresponding clinically relevant site in vivo (fragments comprise exons 
of gene of interest, column 18, lines 38-40), wherein the arrangement of bases also 
includes one or more primer targets for differentially amplifying the clinically relevant site 
(one or more primer sites for PGR amplification were added to cassettes that also 
include unique restriction sites, column 23, lines 52-59); 

for each clinically relevant site, synthesizing, base by base, from end to end, an 
artificial version of each arrangement of bases that emulates the clinically relevant site 
and forms the primer targets associated with the clinically relevant site (fragments 
containing cassettes were amplified using unique priming sites, column 23, line 60 to 
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column 24, line 3; fragments can also be made chemically or by other means, column 
22, lines 30-37); and 

' mixing each artificial version of a clinically relevant site into a single solution 
(cassettes were individually ligated into pGEM-T plasmids, column 24, lines 44-50). 

With regard to claim 2, Gordon teaches a method wherein each clinically relevant 
site comprises a mutation of a normal human nucleic acid sequence (as measured in a 
Clinical Laboratory, column 6, lines 50-62), each mutation representing a human 
genetic condition (such as deltaF508 and deltal507 in exons 10 and 11, respectively, in 
human CFTR gene, column 3, lines 12-27 and column 16. lines 29-32). 

With regard to claim 4, Gordon teaches a method wherein: 

the synthesizing one or more primer targets includes a first sequence of 
nucleotides attached base-by-base to a first end of the arrangements of bases, wherein 
the first sequence is complementary to a nucleotide sequence of a first primer of a 
primer set (BssH II restriction site was incorporated on 5' end of exon 10 used in making 
DNA control construct, and contained priming site for amplification, column 23. line 52 
to column 24. line 3), and 

the synthesizing one or more primer targets includes a second sequence of 
nucleotides attached base-by-base to a second end of the arrangements of bases, 
wherein the second sequence is identical to a nucleotide sequence of a second primer 
of a primer set (Csp45 I restriction site was incorporated on 3' end of exon 10 used in 
making DNA control construct, and contained priming site for amplification, column 23, 
line 52 to column 24, line 3). 
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With regard to claim 5, Gordon teaches a method wherein the synthesizing 
comprises synthesizing, base-by-base, two complementary nucleic acid strands 
(strands are synthesized by PGR, column 23, line 60 to column 24, line 3), wherein: 

a first strand includes one of the clinically relevant sites and a nucleic acid tag 
complementary to a first primer of a primer set (first strand of DNA control construct 
contains exon 10 or 1 1 and a unique mutation, and also has priming site on 5' end, 
column 23, lines 52-59); and 

a second strand is complementary to the first strand and to a nucleic acid tag 
complementary to a second primer of the primer set (second strand of DNA control 
construct contains exon 10 or 11 and a unique mutation, and also has priming site on 3' 
end, column 23, lines 52-59). 

With regard to claim 8, Gordon teaches a method wherein: 

each clinically relevant site has an associated primer set (primer set for exon 10, 
for examples, uses primers that bind in unique BssH II and Csp45 I restriction sites, 
column 23, lines 52-65), and wherein: 

the reference solution is tuned for a specific battery of clinical tests by 
differentially amplifying the different clinically relevant sites to different concentrations in 
the reference solution (different concentrations of serial dilutions of plasmid containing 
DNA control construct were amplified using biotin-labeled primers for a set amount of 
cycles and added to microplate containing samples for hybridization and quantification, 
column 31, line 28 to column 32, line 28). 
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With regard to claim 9, Gordon teaches a method wherein different groups of the 
clinically relevant sites in the reference solution have associated primer sets such that 
each different group of clinically relevant sites is amplified independently (unique primer 
sets can be used in a construct containing cassettes for exons 10 and 1 1 to amplify 
each independently, column 23, line 60 to column 24, line 25). 

With regard to claim 1 1 , Gordon teaches a method wherein independently 
amplifying each of the groups of clinically relevant sites includes controlling a physical 
characteristic of the reference solution to favor an amplification capability of one primer 
set over an amplification capability another primer set (exon 11 cassette PGR reactions 
amplified the target more efficiently using shorter extension times, than the reactions of 
exon 10 cassette, which required longer extension times while still generating lower 
product yields, column 24, lines 4-25) . 

With regard to claim 16, Gordon teaches a method further comprising adding 
normal human nucleic acid to the base by base synthesized clinically relevant sites in 
order to achieve a mixture of the nucleic acids in the reference solution representing at 
least a segment of homologous heterozygous alleles (mixture of DNA control construct 
can contain fragments that comprise wild-type sequence of interest and as many 
mutations and variations as desired, column 20, lines 48-51 and column 24. lines 26-42; 
mutations were added by site directed mutagenesis, column 27, lines 19-22). 

With regard to claim 21, Gordon teaches a method further comprising joining two 
parts of one of the arrangements of bases together using a ligation extension to perform 
the synthesizing of a large arrangement of bases (two or more fragments may be 
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ligated together, each containing unique sites at their termini and wherein each site 
overlaps the adjacent or flanking site, in order to produce larger construct containing 
multiple cassettes, column 17, lines 1-11). 

With regard to claim 22, Gordon teaches a method further comprising using a 
bridge nucleic acid to join multiple parts of the arrangement of bases (ends of fragments 
can be modified to form sticky ends to facilitate ligation to each other, column 18, lines 
2-4). 

With regard to claim 23, Gordon teaches a method further comprising using an 
overlap extension to join multiple parts of the arrangement of bases (exon 10 and 1 1 
cassettes were joined together after digestion by ligation using their common restriction 
sites and A overhangs, column 24, lines 47-50 and column 26, lines 19-30). 

With regard to claims 75-77, Gordon teaches a method further comprising 
differentially amplifying each different strand in the solution to a respective clinically 
relevant concentration, wherein the amplifying increases the number of each strand 
exponentially and wherein each strand creates its own complementary single strand 
during the amplifying (unique primer sets can be used in a construct containing 
cassettes for exons 10 and 1 1 to amplify each independently wherein complementary 
strands for the strand at each site are synthesized during exponential amplification, 
column 23, line 60 to column 24, line 25). 

With regard to claims 78-80, Gordon teaches a nucleic reference fragment that 
mimics a genomic reference sample wherein the nucleic acid reference fragment is 
capable of being differentially amplified to a concentration suitable for use as a clinical 
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reference and wherein tlie reference fragnnent creates its own complementary single 
strand during the amplifying (construct containing cassettes for exons 10 and 1 1 can be 
differentially amplified using separate primer sets and unique reaction conditions to 
create double-stranded product containing two complementary strands, column 23, line 
60 to column 24, line 25; mutations to add clinically relevant mutations to mimic a 
genomic reference sample can be added to either fragment of the construct by site- 
directed mutagenesis, column 27, line 58 to column 28, line 15). 

Gordon does not teach a method of creating a clinical reference solution wherein 
for each clinically relevant site, a single strand of bases is synthesized base-by-base, 
from end to end that forms the primer targets associated with the clinically relevant site. 

Strizhov teaches a method of gene synthesis wherein chemically-synthesized 
oligonucleotides are ligated together using a partially homologous template to produce a 
new single-stranded synthetic DNA product with primer targets at each end so that the 
single-stranded product can be amplified by PGR (column 2, lines 52-63, column 5, line 
63 to column 6, line 8 and Figure 1). The end-primer sites form restriction cleavage 
sites upon amplification for use in cloning of the synthetic double-stranded fragments 
(column 2, lines 63-65 and column 6, lines 8-40). 

Strizhov does not teach a method of creating a clinical reference solution wherein 
the clinical reference solution is substantially free of clinically irrelevant nucleic acid 
comprising an arrangement of bases to emulate the clinically relevant site as isolated 
from clinically irrelevant nucleic acid that occurs adjacent to the corresponding clinically 
relevant site in vivo. 
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It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the methods of Gordon for producing reference 
control DNA constructs and the methods of Strizhov for producing chemically- 
synthesized single-stranded gene products containing end-primers since the single- 
stranded products can be readily amplified and used in the methods of Gordon for 
creating double-stranded cassettes containing fragments that correspond to mixtures of 
reference control DMAs, Thus, an ordinary practitioner would have been motivated to 
use the methods of Strizhov to produce chemically-synthesized single-stranded 
products containing primer binding sites at each end since these products can be 
amplified by primers unique to the single-stranded product, and the double-stranded 
PGR products then cloned or ligated into a vector to produce a cassette clone following 
cleavage by restriction endonucleases that recognize cleavage sites designed in the 
primer sites (Strizhov, column 6, lines 8-11) wherein each cassette can be amplified 
independently with unique primer sets to produce a mixture of reference DNAs (Gordon, 
column 23, line 60 to column 24, line 25). Alternatively, the products representing 
different reference nucleic acids could be combined directly after amplification to 
provide a mixture of reference nucleic acids, each strand containing two primer sites. 
The methods of Strizhov utilize a combination of enzymatic and chemical synthesis of 
DNA to significantly reduce the cost, time and number of steps required for making 
artificial gene constructs containing unique priming sites (Strizhov, column 2, lines 45- 
51) that could be used as clinical reference standards in the methods of Gordon. In fact 
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Gordon suggests alternate methods for construction of reference fragments including 
the use of chemical synthesis (Gordon, column 22, lines 30-37). 

Response to Arguments 

8. Applicant's arguments filed May 24, 2007 have been fully considered but they are 
not persuasive. 

Applicant argues that the 35 USC § 1 02(b) rejection of claims 1,2,4,5, 7-9, 1 1 , 
16, 21-23, and 71-74 as being anticipated by Chenchik et al. (U.S. Patent No. 
5,759,822) should be withdrawn since the reference no longer anticipates the claims as 
amended. In particular, Applicant argues that Chenchik does not disclose synthesizing 
a clinically relevant reference nucleic acid as a single strand of bases in a base-by-base 
manner that also contains the primer targets for amplification. The Examiner agrees 
that the Chenchik reference no longer meets the limitations of claims 1,2,4, 5, 7-9, 1 1 , 
16, 21-23 as amended since Chenchik does not teach synthesis of a single strand of 
bases containing both primer sites, and therefore the 102(b) rejection of these claims is 
withdrawn. However, claims 71. 72 and 74 are still anticipated by Chenchik since these 
claims do not contain the new limitations. 

Applicant then argues that the 35 USC § 102(b) rejection of claims 1. 2, 4, 5. 7-9, 
11,16. 21-23. and 71-74 as being anticipated by Gordon et al. (U.S. Patent No. 
6,607,91 1) should be withdrawn since the reference no longer anticipates the claims as 
amended. In particular. Applicant argues that Gordon does not disclose synthesizing a 
clinically relevant reference nucleic acid as a single strand of bases in a base-by-base 
manner that also contains the primer targets for amplification. The Examiner agrees 
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that the Gordon reference no longer meets the limitations of claims 1,2,4. 5, 7-9, 1 1 , 
16, 21-23 as amended since Gordon does not teach synthesis of a single strand of 
bases containing both primer sites, and therefore the 102(b) rejection of these claims is 
withdrawn. However, claims 71 , 72 and 74 are still anticipated by Gordon since these 
claims do not contain the new limitations. 

Upon further searching, another reference was found that teaches production of 
single-stranded gene constructs containing primer sites at each end that can be used in 
the methods of Gordon for producing cassettes of reference DMAs (Strizhov et al. (U.S. 
Patent No. 6,110,668). Therefore, claims 1, 2, 4, 5, 7-9, 11, 16, 21-23 and 75-80 are 
now rejected under 35 U.S.C. 103(a) as being anticipated by Gordon in view of 
Strizhov. The dependent claims are not separately argued over Gordon. With regard to 
claim 1 , Strizhov makes up for the deficiency of Gordon by teaching methods for 
production of a single-stranded product using chemically synthesized oligonucleotides 
which are ligated together using a template. The single-stranded product contains 
primer binding sites at each end and the template is removed after amplification of the 
single-stranded product since only this product contains the binding sites for the 
amplification primers (Strizhov, column 6, lines 4-8). The product can be cloned into a 
vector using restriction sites designed into the primer sites (Strizhov, column 6. lines 8- 
1 1) to produce a cassette clone wherein each cassette can be amplified independently 
with unique primer sets to produce a mixture of reference DNAs (Gordon, column 23. 
line 60 to column 24, line 25). 
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Applicant also argues that the method of Gordon is beyond the scope of the 
instant application since multiple primer sets are needed to amplify each cassette 
instead of a common set. There is no limitation in the claims requiring a common 
primer set for amplification of different reference nucleic acids. However, one of 
ordinary skill in the art would recognize that different single-stranded products 
generated by the methods of Strizhov could easily be designed to comprise common 
primer binding sites at each end to allow simultaneous amplification with a single primer 
pair after cloning into the cassette clone. As an alternative to the cloning step, the 
single-stranded products taught by Strizhov representing different reference nucleic 
acids could be combined directly after amplification to provide a mixture of reference 
nucleic acids, each strand containing two primer sites, which can be either unique or 
common binding sites. Finally, Applicant argues that the artificial primer sites 
introduced for generating the cassettes are not used in downstream testing like the 
reference nucleic acids of the instant application. The cassette reference solution is in 
fact amplified by PGR during testing of samples for CFTR mutations after serial dilution 
of clone stocks (Gordon, column 31, lines 7-42) or using biotin-labeled primers for a 
colorometric assay (Gordon, column 31, lines 43-57). 

Conclusion 

9. Claims 1, 2, 4, 5, 8, 9, 11, 16, 21-23, 71, 72 and 74-80 are rejected. No claims 
are allowable. 
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